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New thiophene derivatives - are horticultural bactericides with 
excellent activity against diseases such as Erysiphe graminis 
C98-105841 



Thiophene derivatives of formula (I) are new. 



My 




(i) 



Me Me 
Ri = methyl or ethyl and R 2 = H; or 
Ri = difluoromethyl or ethyl and R 2 = methyl. 



C(7-B1,7-F1, 14-A1C) .3 



USE 

(I) are useful as horticultural bactericides and has excellent 
activity against diseases such as Erysiphe graminis, Puccinia 
striiformis, Pyricularia oryzae, Uncinula necator, Podosphaera 
leucotrichay Phakopsora ampelopidis, Erysiphe cichoracoarum, 
Puccinia allii, Erysiphe pisi, Erysiphe cichoracearum, Sphaerotheca 
pannosa and Botrytis cinerea. 

ADVANTAGE 

(I) are effective against resistant microbes. 

EXAMPLE 

0.40 g 3-Amino-2-(l,3-dimethylbutyl)thiophene was dissolved in 
3.0 g pyridine, stirred and 0.46 g 4-difluoromethyl-2-methylthiazole-5- 
carboxylic acid chloride in 5 ml CH 2 C1 2 was added drop wise. The 
mixture was stirred at 5 °C for 1.5 hours and then added to IN HC1 
and extracted with ethyl acetate. The organic phase was worked-up 
and chromatographed to give 0.33 g of N-{2-(l,3-dimethylbutyl)-3- 
thienyl}-4-difluoromethyl-2-methylthiazole-5-carboxylic acid amide 
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in the form of yellow crystals. (CBB) 
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imOMl) HRsUl) (-ffcl) 




(1) 



[ 3 ] M$£ 1 (cie«SWg^^- 7 x VRttftc 
[00 0 1] 

[0002] 

'ML&mitzigr&lzm&M&tfliimL. «rtj<o{£T£* 
LXi>mit:%l&£5Frttfi % 1 9 7 O^ftycAoTiffix 
J§t/%*^ 19 8 OSf-mzA^XiStiJl-tf^z/J 5 

[0003]-^, ry-^^OS^SriJti^^.^^ h 

■J, ^is<nmMLm%zt,zzix&x't,z%:\,\igmm.x%&* 
^tmtitzmmx'h h sig^s: -> t wttK^ajiit 



izimmm&Z7Fr*l>coW2.<*ae 3 tix*i*) . «fiTli 
Wi.(f . - 2 2 1 9 9 4^f8fe 1*^6 

- 1 9 9 8 0 3^f8CS<rcor-U V^ffeWK-fo&> 

frzsm<7>m&x'i>i&< . ok'Aszm, fczi/m%zx-iz 

£ < hti% fritz. 

[0005] 

[%BJ* ? SI^LJ;di:-fl.PS] t->t. *ftffii£MI 

m^m&mmzi&m-t h z t zmmb-t & . 

[0006] 

amr$>'imfte>G-t&£mismznt»zftr>xm3i 
tm^com'mmmizMLm^mmm^^L. t&i> 

[0007] -f *»PKi-** ( 1 ) (ft 2 ) 

[0008] 



Hfc2] 




0) 



[5*tt>, R» **Xf-/K x-f;^co>#«±R2 #*SSJS 
[0009] 

-f;U7'^gA>'gi&L . 3mz 5 -f-ryw 

^-;p^i0 fc # <i 2 <a#*lSiM^-e£> 0 . * /;« 4 (4 
* 5 >-'7;^n^ turner, t § {± 2 fi{i^< ^iVmX'tb h . 
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cooio] *»wohr« ( i ) vmzti&fm** 
y x >mtmimmwt&b?t> o . jaT*>«t« i . 

(2) T*S*L&{BJlTSyf-3r7xVi:-HBW (3) 
JiiU 2) fasnifflir 5 / f * 7 x y tHRS 



(2) (« 

Ri^«tVR 2 «lWIBfcra«^*i»«:*U. X»i 

■hKK^k* ; h/l^x>\ ^nn^y-ify, 

9>\ yXfii/X- rvl<Vl)x— t7HH ; r-fe b - b 'J 

1 , 2 -y;nnx^yf^Nny/MW ; is* 
[0012] *KliE«4^**^flqrF^?f oT t J: 

jKK^U^a, JSS&^S^A, ««7^^i> 
KK**^ h 'J ^ A, »J *7J±m<r>7)Vij V± 

m&£v : 7)i>#v±m&mcr>mfrt<.m& *+)\>v^*? 



[00 11] 
Ut3l 




*S$W1bVff>tl. mzft&L<lZbVx.*JU7$>'. fc 
t«Ttt*V^ if 4 L<ttHR* ( 3 ) -C*Sn&* 

[0013] ( 2 ) Tassnswar 5 

xVfflfcHRsS (3) ■C*S*L4f-rV-^-5-^ 
M^Wntztb—ljiWTlzttLX 1 ^%#>£> 2 0^ 

)\s% : m\\ l zfemthzbhfo&. RiJBaaK«iai«- 2 0 

-1 5 0°CT-$)0. «4L<«0-4 0X:T*>6. £OE 
[0014] BUB£2lZimZtihfmh. LTtiWBte 

h7hHo77>, ^xf-;ux— x;^^x— r/Ml ; 

[0015] #KJEteiI«. «»<0»ttTfc:firV\ igS 
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U *>A N **fl^/Pi^A^r/U# 'J AJHfeiVT^ 
^A^b=3rSxh\ fby^Xh^yF, #y?A-t 

-rh^r^K. ^b*^v^*i/»>A*iory^yA 

^tr^y^y. /pf-5/>\ 4-y^f;i/r5yf'jy 
WteffiKtth y^f-;ur;p^-^ATJ>^. <rft£> 

L<li±IE* (2) T*S*l6{lSir$yf-^7x^ 
JJLltWt 1 0 0%jiifiJ(iffiMf ^C:^: t$>^o 

±ie^ (2) r*s<i*aHftr$y^7x>k-«5« 
( 4 ) tSSiiifr/-^- 5 -*;^>ixxf/P 

^&il<h EJl?iBSteiI»0--l 50°CT'£>9> 



#4 L < 14 10-70 °CT* & c KJEB^IBUWtcWIIKU 
il»3 04h-2 4^Pa-C*>&. 

[0016] mz*ftwcDtpm»Thz>jZ < 2 ) t*s 
2 - r/i^/i— 3 - r $ y^*? x y^-g-js; 

(*BH«FflF. 4 3 1 7 9 1 5^$g ; J . Org. 
Chem. , 52. 2611 (1987) ) 
[00 17] (B-145iVB-2ffi) :^Wrh7 
-fe h ^k « - ? aor 9 y n- h VJlshtOWfe ( B - 1 
Synth. Co mm u n . ,9_, 731 (197 

9) ) % 4^(43 -r-fe^r$y^7x>-Sr*i*« 

L*:f£. JD*4J-JW ( B - 2j£. Bull, s o c . c h 
i m. Fr. , 1 97 6 , 1 5 1 ) LX%t>tlh 2 — T 

T\ y- t - 7'f ;l/y^-^- h^il^ t - /f ^ 

hyxf-^^VTSTcLTr^^Srtf^^r^^ 

[00 18] 
Hfc4] 
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0 NOH NH 

(2) 

^NHj ^NHBoc 

™ II S^J 2) YNfeBr 




l)CtyC0C1/AlCl 3 f E /^" 
.NHCOCH, , ( m 2 



s 

.NHCOAr ,NHC0Ar 

(1) 



s 

(2) 




7xyK^si, 2 (^3) [zmtisttrnzz*) 

HRsS ( 1 ) -C*S*i-6*«W^fc^*«r^«ai*6. 
B»t*7x^ R x . R 2 «iSfEHR5t ( 1 ) t 

nsto*****-) ^it^aiTctT-^^ ( i > 

[0019] *»IBcoHR« ( 1 ) V9kZtiHt&to& 

^( Pyricularia oryzaeh r^fe-tpf ( Cochliobolus 
miyabeanus ) „ &#&?f( Rhizoctonia solani h Mj&ffialm 
( Gibberella fujikuroih A^H^-p £Xd:/jif ( Erysiph 
e graminis f.sp. horde i ; f . sp. tritici h %jg?pf( Pyre 
nophora graminea ) „ ijHES^f (Pyrenophora teres) „ 
tflH ( Gibberella zeae ) , §l^^(Puccinia striiformi 
s; P. graminis ; P. recondita ; P. horde L g/jgi^( Typh 
uU sp.; Micronectriella nivalis ). »ajggf ( Ustila 



go tritic i ; U. nudaK &53%?r!( Pseudocercosporel la he 
rpotrichoides) , lj7%»Ff ( Rhynchosporiumsecal is) . M 
fe^( Septoria tritici) „ ^tfe^ ( Leptosphaeria nodor 
um_h 7WCQo £X<I7p|( Uncinula necator) , Mb 5 
^( Elsinoe ampelina ). 8%^??! ( Glomerel la cingulat 
a) „ £ Tfin ( Phakopsora ampelopsidis) „ V y^fCO o £' 
( Podosphaera leucotricha) v J|lL?B( Venturia i 
naegualisK #L£^fg?j»i( Alternaria mali) s #J.^(Gy 
mnosporangium yamadaeh 'J T^( Sclerotinia mal 
0. JS^Xffi( Valsa mali) , j* jsCD^fflM ( Mternar i a 
kikuchiana h JUL??i( Venturia nashicolaK ^J.^(Gy 
mnosporangiuin haraeanum) „ ^ ^6 CQJxMM ( Sc 1 erot i n i a 
cinerea) „ MJLfl( Cladosporiuni carpophi lum ) „ 7 ir 
^7V^fgflt^( Phomopsis sp.). #^<^^(Gloeos 
Porium kaki) „ ^^f?f ( Cercospora kaki ; Mycosphaerel 
la nawae) H *J V %g<7) p £X<I;/?l( Sphaerotheca fuligin 
ea). ^^•^( Colletotrichum lagenarium h 0-St6^(M 
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ycosphaerella melonish h7h (7)fw$t ( Al ternar i a 
solani ) % M frlflH ( CI adospor i urn fulvam) „ ^XCT> o }£ 
A, ,17?! ( Erysiphe cichoracoarum ) , 7/7tf4Il^i 
gffij( Alternaria japonica ) . S^^(CerocosporeUa_b 
arassicaeh ^c7)^^(Puccinia alliih ?4 X<7) 
j&Sfofpj( Cercospora kikuchii K Ht ? -^( Elsinoe glyc 
inesh Jt^7Ff( Diaporthe phaseololum) , A ylf'ycojfe 

( Col letotri chum 1 indemuthianum) „ y ij -tr A CO 
M&f! ( Mycosphaerel 1 a personatum ) „ ^g%^( Cercospo 
ra arachidicolah JLy^^COo £X Z. In (Erysiphe pi_ 
sih ^E^)i:g^( Altemaria solani ). ^*?<r> 

M i> **? Jre( Exobasi di urn reticulatum ) „ SM^( Elsinoe 
leucospila ) „ CQjfcMM ( AI ternar i a longipes ) , 

O £X»I7rt ( Erysiphe cichoracearum) . jfc^Mi CoX leto 
iridium tabacum) „ -r>iM <Q jjfff ?pf ( Cercospora beti 
cola) v >^^CQ||M^( Diplocarpon rosae ) N o £A,Zf?l 
( Sphaerotheca pannosa) „ ? CO ffiWH ( Sep tor i a chry 
santhemi - indici ) „ B£t/??f ( Puccinia horianah >f 
rf o £A,ZfH ( Sphaerotheca humul i h ^a^U, h7 
K 7 H ^^gQJ^fe^tX^( Botrytis cinere 

a). ltf£??f( Sclerotinia sc 1 erot i orum) ^fc: ftf Lff ilfc 

[0020] ( 1 ) T*S#l*-flA»fc 

«HSffl*affifiJk L TAWS'?- MH-rftHWfc 
MLxmibiZcoiimmLXi) in**. — JRfctt^RS 

JB£*t£. !5^i8»JJi£^^(f«»ffJS:aSJa-ri» l Ii: 
i>T*£6. 

[002 1 ] ^iTV^a*f:tt. ^^SSRffi'VO 
*»*^iW«riMt. 4fc««f«iMfc'&«i^B«. (ft 

[0 0 2 2] ffl£H\ fflfcfflflcfc LTUU ^^'Jnt 
[0 0 2 3] MmmtLZlZ. hfrx.y. *isUy, 

? * y^jrmmmtfcmm ; ym^y, mttoktrw* 



[0024] mz*ftmk&m<7)%}j)&m&-r&tz#> 

mmcomm, mmmmm^mtxsmz&tx^ 
n^timmz. £tM&*&bitx<k<Dm&fflttffl&& 

miz&mztizftm&ti&L m&m imtu. vr-> 

x;u*>tt, T)i>*?ym. ^'Jb'-^7;^-;k 
f'riA, CMcth'j^f) . SJSPJ («itf. tt 

^^8§JKl!XXT-;^&ffl^jt 0 . p HUH^piJi: LT 

[0025] MBWPj^o^rssecBKa^*. ?wk. 
^> as. soefls^BWrcuu^-^ 

x;^ytt*g. r;^;^v^>x;U^y^jg N 
;UX— x/l^ s sK 'J ^"^r ^r;l^^r V yT)V*)VT U — ;UX 

^f^r^uyr;u^r^rs h\ #v**i/Tju*isy 
r;wp^rsK. ^u^^r^u^r/^uf-^x 

•J ^BiJKttxx-r^s V^b^^lSlSKx^^, 
^•^r ^r;w^ uyy;i, t*^ vfliJWttxxr-/^ . ^ 1/ 
i/r a tr y »J ^ yxf 1/ > 7'n ^ ^ *f U ^7~^c7) 

^x^coit^j; >fyrnt e ;HFnyxy^7x-b 

[0026] *flKB(=«*>S«B«ffl««»Jfc*J(tS— 
( 1 ) T«»ix4-ffc«1fc«)**JBi. S»m«=J: 

->tt»«r$^ att»arctto. 05-2011%, 

TkftffJTiiO. 1-8 011%, ffiffl-CliO. 1—2 0 

mm%. ?Lmx'ii.i-~5omm%. yavr^wmixn 

1-5 011%, ^ny^S^JTIil— 8 0S 

1%T'S>0. ^Kil «*0-CiiO. 5-511%, 
;K«MTO5-8 01I%, SflPJT'ttO. 5-8f§ 
%, ?L5l!lTii5-2 0Sl%. 7D7r;HK»tli5- 
5 0«lX*$J:t/H9^ 707 r;U^jrii: 5—5 01 
1%T* £ . fflttSfltf)*:gltt 0-80 Sl%Tfc 0 , 
ffl*0**Mtt 1 0 on&%fr^Wh&ftit'&to& XV 

[0027] ^mMm^mcomm^mt Lxam^rn 
t*cr>mzcmmijmzx . tms. 
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oTSMW*^ fmt 4*£tet±*»tffl*4: LX^ 
^^ifc"5 5 0-l, 0O0g^lit*0, 1^ 
L<U/^*-7l^9 1 00-500gtftl>o 4fc* 

*6\ <-^«S?<S*W2 0 0 — 2 0. 0 0 0«#5BST 
H£ L<iil , 000 — 5, 0 0 0«T*>6. 

[0028] *%w<?>mm^m&m\\m<n%kmm. « 

If-r-f ^y^^ry^T^-^WI ; ^^"^ r * 

> h*isT? y u- h&mmm ; 7y-tf^wyf** 
y/k raw. m&ifiWbtL. tamtLxamt 

if. 7x-bof^ Nr^vy, e'j^7xyf 
*hx— K ^fW^hy, rnf^ta, DDV 
M;NAC S MTMC „ BPMC. try $%-y\ i])V 
{/xh7xy707n, ^;Mh'jy, 7xyAVi/ 

[00 29] 

HJfeMl N- {2- (1, -3 

i ) 

. y-2- (l, 3-s^ f-n^f-zp ) y 

o.40g teys/v3.og izmmtmwT. a -is? 

?u'J K0.46g^aYfc^f-u>}g«E5iDlSr?rFL^. 5*C 
X 1. 5«Jffl RIEfflSr IN WWcfcW. Pig 

^nvh/77^T«8l, gftfti* 0.33g coHfe 
»*£ LT»fc mm : 4 2%) . 
m. P . : 8 3. 5 — 8 5°C 

1 H-NMR (CDC1 3 , d <1) : 0 . 88 (6H , d , J=5. 9) , 1 . 27 (3H . d , J=6. 
6), 1.43-1. 63 (3H,m),2.76(3H,s), 3.05-3. 13(lH,m), 7. 
14(lH.d,J=5.9).7.15(lH,t f J=54),7.42(lH,d.J=5.1),7. 
78(lH,brs) 



[00 30] H»«2 N- { 2 - ( 1 . 3-i?*^)V 
y^)V) -3~fX-;H -4-xf-;U-2-^f-;^f" 

rv*-;u- 5 -^*>&$rs HfrfrftN o . 

2) 

3-75 7-2- (l,3-^^;uy^;U) ^;t7 
juV 0.40g fcty5/*:/3.0g izmmtmifT. 4-xf;l/ 
-2-^ f /^7/-/l-5- A;P#>B^ d 'J K0.41g co« 

itx+uymm wfeSTFLfc. 3-ray-2- (i,3->-* 
^7xycoJBifeS:fl||8a. RJtSSS: 1 

0.42g <^K£ttAJ: Lf*fe ( IR^ : 57% ) • 
m. p. : 89 — 90. 5°C 

1 H-NMR(CDC1 3 , :0.89(6H,dd.J=5. 9,2.2). 1. 29 (3H, 
d,J=6.6),1.34(3H,t,J=7.3),1.42-1.61(3H,m).2.72(3 
H,s),3.01-3.15(lH,ra),3.10(2H,q,J=7.3),7.12(lH,br 
s) ,7. 13(lH,d, J=5. 1) , 7. 38UH,brs) 
[003 1 ] mmM3 N- { 2- { 1 , 3-¥X+)V 
y'^)V) -3-^x~;U> -4-xf-n^7V-;U-5 
-*Myi7$F^M(^«lNo. 3) 

a*««rF* 3-7 5 y-2- (1,3-^ +!vzr^)i> ) + 
*y*> 0.50g Jg{^fl/y 5ml gsjwuwff* 
hy^^T/I^^X^ACO 15%h/Uxy*§7jB.60ml £ 
STFUfc. lMHBH^LfcSL 4-xf;Pf7V-;k5- 
^;^>Sxf;HXf^ 0.47g ZM-ft^j-lsy 5ml 

My'J^^7A;o7N/77>f-tfiiL B 

WftS: 0.34g <oasf&*6Jli: LT^ (JR^ : 39% ) . 

m. p. : 1 0 1 . 5-1 04. 5°C 

l H-NMR(CDCl 3 , ^ffl):0.89(6H f dd,J=5.9,2.9).1.29(3H i 

d. J-6.6).1.38(3H,t f J=7.3),l. 43— 1.58(3H,m). 3.07(1 

H,m),3.18(2H,q,J=7.3),7.14(lH,d,J=5.9),7.22(lH.br 

s),7.37(lH,brs),8.77(lH,s) 

[0032] mmmi n- < 2 - ( 1 . 3 
y'i-ju) -3-fx-;w -4-^f-;uf-ry'-;i/-5 
-^>iru'^(ft^No. 4) 

1 H-NMR (CDCI3 , a ffl) : 0 . 89 (6H, dd . J=5. 9 , 2 . 9) , 1 . 29 (3H, 
d,J=6.6). ,1.43— 1.60(3H,m),2.80(3H,s),3.08(lH,m), 
7. 14(lH,d,J=5.1) f 7.24(lH,d,J=5.1),7.35(lH,brs),8.7 
5(lH,s) 

[00 33] <###J) 
##^1J1 N~{2-(1, 3-^^r^) -3 
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tz. 

i H-NMR (CDC 1 3 , d m : 0 . 86 (6H . d , J=6. 6) , 1 . 15-1 . 21 (2H, 
m).1.20(3H,d,J=6.6), 1.28-4. 41 (2H,m) ,1.43-1. 58(3 
H,iD),4.12(lH,m),5.81(lH.brs),7.92(lH ( s) 

[0034]##pj2 3-rsy-2-(i. 3-^ 

1 ) 2- ( 1 -t Hn*i/- 1 , 3-y^f-;uy^) 
-3- 1 -7b* 5/#/m*x;pt $yf^7x> 

n 7 7 VSI ( 2 - ^ f /P7o bV^n ^' 2 . 9g, 
V^^r>^ 0 . 47g. rh7hFn77>20ml 
iOIHSS) Sri O'Cfc^SPU 2-T-ir^0—3- t- 
/f;W^/i/^r^/f^7xy (ig)<7) 
fh7tHD77y (10ml) mm* i 5rmTt« 

tu m&T2&fm$m. ^wrizmmmtry^ 

S*LTBWftl. 2g£»fc (JR*: 9 8%) . 
[0 0 3 5] 2) 3-T^y-2 - (1 , 3-*J*+A, 

2- ( 1-tKD^y-l, 3-^^y^) -3 
-t-7 r Ky*^fZ;I,r$yf^7iyi, 2g£ 
Sft^fUV (10ml) £»JBU h 'Jxf-;P^7> 
( 0 . 44g), Ml 7;^n»8 ( 4 . 3 g ) £fln 

iH-NMR(CDCl 3 , Sffi):0.89(3H,d,J=6.6),0.90(3H.d,J=6. 
6),1.23(3H,d,J=6.6),1.35— 1.65(3H,m) ,2.95(lH,sext, 
J=6.6),3.35(2H,brs).6.55(lH,d,J=5.1),6.95(lH f d,J= 
5.1) 

[0036] mmm) mz^m^zmh^mm^m^ 
wm<owm& J: xsimm £ ^ . 

[0 0 3 7]«ffl« 1 (»«) 
[0 0 38] IRW 2 <*jRBW) 

[0 0 3 9] aWJW 3 (7K^J) 
/Ux-f^53*3J:t>'6±7 2«£*&-fc:»&»# L 



[0040] warn 4 (*«apj) 

U^Algg. *V>f h#-#y53fcJ:l/^±4 43 
fc. 

[004 1 ] WHM 5 (yuvy^m) 
it-ttffim^ 2 ^ft-^ft 5»,rnti/y/'j3 7 

/l/*1^3/*-^h!;^«2», «J:tX*8 2»* 
[0042] npJM 6 (707^11) 

it^m^3<oit^i 03. rneuv/ij3-^7 

^*^?^*-h^Ny^A«2». *$J;tf*7 9*fr 
^ > yy~T9Egfm L s ^rtftlS* 10%^ 

[0043] »l 7 (7D77/H1) 

^^x^i/yf/ , r , j;i/x-T';i'X/p^x--h 53. ^ 
yavMfflHfflHO. 2«. *JitX*59. 83^^>H 

[0044 3 ( HUM ) 

KMfeffl 1 4 yJRfe3MX*ffi6»KH ( 1 ) 
ffl£l*lTi6S7 . 5 c mcr>y*7A*v?#v hlZ^mCD 

trOTjeiW (^*8I200ppm) 
4^yN^050ml -rolWB L*: . aHK#«V 
PDA«P*±T«»Lfcfl5ft**VM (MBCWtt. RS 

a) *>fe««Lfc^ja^«aBa dxi o^fi/m 
i ) *"f-m±izm.mmmt. 20-23*0. ss9 5% 
KLtoa^c7Bra«^^o «W7H». -oyyim 

0 : SBRfcU 

3 :m&<Dmm&2 5-5 o« 

mmm (%) = ( 1 -safiEco^jK/iisaaK^^ 

JK) x 1 0 0 

[0045] KfMHj 2 <t yyym&frvmtmituit 

(2) 



(9) 



1 0-1 30268 



*: W3£«ft ( *SS«#«K 2 0 0 p p m ) Lt\ 

4#7hafc9 5omi rogs^ l*: . mmum* ^tz-& 

P D A*g*8LbTiS« LJtRftA^WI ( M B Cjjtftt ■ 

BB^sBasa (1x1 o 5 j@/m 1 > s^ai±^«af«a 

U 2 0-2 3°^ SS9 5%tLLOi^C7 0ra«o 

lsti^-r. 

3 im&<DmmA2 5—5 0% 

RSIftfffi (%) = (1 -^E^JSJK/JifflaK^aSW 
S) x l 00 

[0046] Mmm3 **wot*Aszmmmmm 

(W28lJ&ftiRJK2 OOppm) CT^LTs 3^7h^ 
£9 5 Om 1 -fottffiLfe, 3K8a*(fc^fcflL ^icoS 

THBHLfc**jft^«Ba (lxi O^fS/m 1 ) £«S 

s«atias^7Hra«o^ 0 «ai7Ha, *.x*y 1 

1 :»»©W»P5XKT 

2 :*SSE<D®t*a*5~2 5% 

3 : $&k<DWWfl2 5 — 5 0 % 

4 : m&<DW»& 5 0 %J£Ui 

Rfrl&fffi (%) = ( 1 -^MEO^S/teJQaE^^ 
ffi) x l 00 

[0047] Hiftffil4 i:X,«T*S ( E B I #M 

tttt) BHftKife 

Slrttl@6 c mW7Xf 7^^7 MCI . 5 3180 



(SJ!l«#«S20 0ppm) CC«|RLr. 3^7b^ 
7^9 5 0m aBfrWfclrVtflL SA^a 

^i(EBlMtf) #£!IS**iCTUfc»18 

§m& 0 : SBSfcL 

2 :*IS£e>®8to*5~2 5*! 

3 :*S38E<DffiSt**2 5-5 0^ 

4 :«&<DMiat5 OXJBLh 

(%) = ( i -jraKo*»^iffiiKo»i 

*) X 1 0 0 

[0048] wm 5 *j**ft2vmmwn 

a^rtrfifl6cm<507°^Xf*^^^vh(Cl. 5XJH 
4T1 5-2 0*fotW?tfc3^ (AS: Att6 
1#) fc. «^J3tC»tT«Lfc*^J6Bf®« 
(t«^M2 0 0ppm) fc*RLT. 
fc 0 5 Om 1 TolBBLfc. SB«3Wttv^tt. 

$ xsmnKM^zf&ifi timwanz 2 Hia«v^a 1 s 

*Sm£3Slf£ (*1) 

1 :««<&B«#5%£CF 

2 :^CD®«^5-2 5« 

3 :JW&0>S8Wt2 5 — 5 0% 

mmm {%) = (i - mm.<n¥mf&/mmm<r>ms 

St) x 1 0 0 
[0049] 
[*1 ] 



(10) 



10-130 268 





tmmi 

m(RS) 


mum 2 

*(RR) 


mum 3 






1 


10 0 


1 0 0 


10 0 


10 0 


10 0 


2 


10 0 


10 0 


10 0 


10 0 


10 0 


3 


10 0 


10 0 


1 0 0 


100 


1 0 0 




10 0 


0 














10 0 


0 


8 7 



fl3*fe = N- (3. 5-y?nn7i-;H-l, 2- 
/7f;^;n7DA7- 1 , 2 -i^/Utfdf W 5 K 

it^= 1 - (4-?nn7iyJfy) -3. 3-^-X 

■^-/i — i — ( i . 2, 4-hyr/-^-i--f/n - 



[0050] 



(72)8^ jjg ffl 
(72)&bjj# HA «- 



i L mm^iSTf:^ii!ii44#ffi H#mff-fb^ 

(72>«*t F« Btt: 

^^m^ii7fTm^ii44#ifi =#jnEfls* 

<72)**# #;£ ?$gJ5 

^S£»3Sft rfjJRSSl 144#iffi =#*EEfc* 



